Changes in production of ethanol, acids and H2 from glucose by the fecal flora of a 16- to 158-d-old breast-fed infant.
Microbes in the adult human colon ferment dietary substrates chiefly to acetic, propionic and butyric acids and CO2, H2 and CH4. How this fermentation evolves after microbial colonization of the neonate is unknown. We examined the fermentation of glucose by fecal suspensions of a breast-fed infant from d 16 to 158 and found that the fermentation changed with age. Acetate, ethanol, succinate, lactate, formate and H2 were formed up to 117 d of age. Production of succinate, lactate, formate and H2 ceased after 117 d and acetate production increased. Butyrate and propionate were minor products up to 117 d. Afterwards, there was a slight increase in propionate production with no change in butyrate formation. Acetate was always the major product of glucose fermentation by the fecal suspensions. Approximately the same amounts of ethanol were formed throughout the study period. The fermentations were similar to fermentations of Escherichia coli and streptococci through 117 d. Nuclear magnetic resonance (NMR) analysis of the acetate formed from 1-13C- and 3-13C-glucose showed that the dominant fermentation pathway used by the colonic microbes switched from the Embden-Meyerhof-Parnas pathway at 16 d of age to the Bifidobacterium pathway at 158 d of age. An increase in the contribution of the Bifidobacterium fermentation to the overall colonic fermentation after 117 d would account for the increase in the formation of acetate from glucose. Chemical and NMR analyses of products of fecal fermentations from two other breast-fed infants <1 mo old were similar to those of the infant examined between 16 and 158 d.